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1.0  INTRODUCTION 
1.1 Emergency Medical Services  
Every minute of every day Emergency Medical Services (EMS) workers transport 35 
patients to hospital Emergency Departments (EDs).1 Our nation’s EMS systems respond to 
emergency and non-emergency events and serve as the de facto U.S. public health safety net.2 
The EMS system is often referred to as the 3rd level of public safety, following police protection 
and fire services.3 Some level of EMS service covers every community across the U.S. The level 
of care and service provided varies across communities and is often based on socio-economic 
factors of the community served. Rural and frontier areas often lack resources to support 
advanced levels of EMS care and service.4 
 
The modern EMS industry was founded in the mid-1960s in response to motor vehicle 
crashes on our nation’s roadways.5-7 The now seminal document, Accidental Death and 
Disability: The Neglected Disease of Modern Society stimulated a public and policy-level 
response to improve emergency care for victims of motor vehicle crashes.5,6,8-10 A federal office 
of EMS was established in the 1970s within the Department of Health Education and Welfare 
(now U.S. Department of Health and Human Services) to provide guidance and technical 
assistance to EMS systems nationwide.6 Prior to 1970, funeral homes and police departments 
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provided the majority of EMS response.6,8 The Omnibus Budget Reconciliation Act of 1981 
eliminated the lead federal EMS agency and delegated authority for EMS to states and local 
governments.8,10,11 Preferences of local populations and decision makers have shaped the 
development of EMS systems over the past 50 years to include a diverse collection of EMS 
delivery models. Today, EMS is delivered out of hospitals, fire departments, private not-for-
profit organizations, large for profit consortiums, and stand-alone entities supported by local 
taxes (also known as third service models). 
 
Numerous federal offices play a role in supporting small grant programs and initiatives to 
improve EMS care delivery.12 The National Highway Traffic Safety Administration’s (NHTSA) 
Office of EMS (OEMS) is widely viewed as the nation’s leading federal authority in EMS. The 
OEMS provides technical assistance and support for state and local EMS officials. The OEMS 
also provides funding for the National EMS Information System (NEMSIS), a project designed 
to develop a national repository of EMS transports in the U.S.13 
 
Several seminal documents that outline challenges and future directions for improving 
EMS nationwide have been developed with support from the NHTSA OEMS. The 1996 EMS 
Agenda for the Future was the first in a series of such documents that identified deficits in 
critical components of EMS care delivery.14 These deficits include, but are not limited to, a lack 
of adequate medical oversight for EMS workers, lack of adequate financing, lack of research to 
support clinical procedures and operations, and lack of public education on what EMS is and 
does for the public.14 
 
 3 
In 2010, the NHTSA OEMS funded a new initiative to develop a nationwide culture of 
safety strategy for EMS. This initiative safety in EMS was born from increased reports of 
ambulance crashes, EMS worker injury and death, medical errors and adverse events, the 1999 
publication To Err is Human by the Institute of Medicine, and recommendations from the 
National EMS Advisory Council (NEMSAC).15-20 Fatigue and sleep have emerged as widespread 
and potentially modifiable threats to patient and provider safety in EMS.21-25 
 
1.2 Emergency Medical Technicians 
The Emergency Medical Technician (EMT) is a health professional certified by a state 
and/or nationally accredited program. There are two main levels of EMT certification: the EMT-
Basic and EMT-Paramedic. The EMT-Basic may deliver emergent or non-emergent care to 
stabilize a patient’s airway, breathing, or circulation. In most areas, the EMT-B cannot deliver 
medication, establish Intravenous Access (IV), or use invasive procedures such as endotracheal 
intubation. The EMT-Basic education includes 110 hours of didactic and clinical instruction and 
training. Certification is granted following a standardized written examination and skills 
practicum administered by state officials.26 The EMT-Paramedic is the advanced level of EMT 
capable of administering medications and use invasive procedures to stabilize patients. Common 
educational requirements for EMT-Paramedic certification include 1,000 to 1,300 hours of 
didactic and clinical education and training.26 Less common levels of EMS certification include 
the EMT-Intermediate, First Responder, and Critical Care Paramedic. The National Registry of 
EMTs (NREMT) is the principle organization for certification in the U.S. 
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There is no uniform repository of all certified EMTs in the U.S. The NHTSA OEMS 
estimates that greater than 700,000 EMTs work full-time, part-time, or as a volunteer.27 Studies 
of Nationally Registered EMTs determine that certified EMTs are mostly white, male, with a 
mean age of 35.28 Most EMTs work as volunteers with the median compensation of $23,500 for 
paid EMT-Basics and $37,282 for paid EMT-Paramedics.4,28 Health status indicators of EMTs 
include a mean Body Mass Index (BMI) of 27.7 kg/m2 with 50% of female EMTs and 21% of 
male EMTs classified as normal weight.29 Most (75.3%) of EMTs report they do not meet 
recommendations for physical activity and 34.7% report they currently smoke or are former 
smokers.29 Rates of injury and occupational related mortality among EMTs exceed that of the 
general working public.30,31 Exposure to violence and hazardous materials is common.32-35 A 
recent study of 119 EMT-Basics and EMT-Paramedics determined that poor sleep quality was 
common and 44.5% were classified as severely fatigued while at work.36 
 
1.3 Sleep Quality 
Between 29% and 35% of adults do not receive adequate sleep (>7 hours per night).37,38 
Females and non-Hispanic African Americans are more likely to report insufficient sleep in 
previous 30 days than males and other racial groups.37 The proportion of adults that report 
insufficient sleep decreases with age.37 There is additional evidence that the proportion of adults 
with insufficient sleep varies by employment status, marital status, and educational attainment.37 
 
Standards for measuring sleep quality are limited because what constitutes good or bad 
sleep quality varies between individuals.39 The Pittsburgh Sleep Quality Index (PSQI) is a widely 
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used survey tool for measuring subjective sleep quality across seven components: subjective 
sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of 
sleep medications, and daytime dysfunction.39 Sleep latency refers to the amount of time taken to 
fall asleep. Sleep duration refers to the total amount of sleep within a 24-hour period. School-
aged children (6-12 years of age) may average 10-11 hours of total sleep while adults may 
average 7-8 hours within a 24-hour period.40 Habitual sleep efficiency refers to the ratio of sleep 
time to time in bed. Sleep disturbances refers to frequency of disruption in sleep. Daytime 
dysfunction refers to sleepiness during daytime.41 
 
Cross-sectional surveys are the most commonly used measurement methodologies for 
capturing sleep quality.41 Polysomnography and clinical assessment are resource intensive, yet 
objective methods for diagnosing sleep quality. Poor sleep quality has been linked to poor health 
status, risk of psychiatric disorders, depression, and work performance (i.e. absenteeism).42 
1.4 Fatigue 
Fatigue is a condition distinct from sleep quality or sleepiness.43 Fatigue has been 
referred to as an uncomfortable feeling associated with a lack of energy that may not be resolved 
by sleep.43 Acute fatigue may occur in healthy individuals, be linked to a specific event (cause), 
and may dissipate or disappear with rest and sleep.44 Chronic fatigue is defined as “self-reported 
persistent or relapsing fatigue lasting six or more consecutive months,” may not resolve with 
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DQG1XVVEDXP VWXGLHG U HJLVWHUHG QXUVHV DQG OLQNHG KLJKHU OHYHOV RIPHQWDO DQG SK\VLFDO
IDWLJXH WR GHFUHDVHG SHUIRUPDQFH -RVWHQ DQG FROOHDJXHV KLJKOLJKWHG DQ LQYHUVH DVVRFLDWLRQ
EHWZHHQ IDWLJXH DQG SHUIRUPDQFH ,QYHVWLJDWRUV OLQNHG KLJKHU ZRUVH IDWLJXH WR ORZHU
SHUIRUPDQFHDPRQJQXUVHV WKDWZRUNHG!KRXU VKLIWVFRPSDUHG WRQXUVHV WKDWZRUNHGKRXU
VKLIWV $ UHFHQW VWXG\ RI PHGLFDO UHVLGHQWV GHWHUPLQHG KLJKHU UDWHV RI PHGLFDO HUURU DPRQJ
IDWLJXHGYHUVXVQRQIDWLJXHG
 5DWLRQDOHIRUWKLVVWXG\
3RRU VOHHS TXDOLW\ DQG IDWLJXH DPRQJ KHDOWK FDUH ZRUNHUV FRQWULEXWHV WR SRRU VDIHW\
RXWFRPHV VXFK DVHU URU DQG LQMXU\$QQXDOO\PHGLFDO HUURUV DQG DGYHUVH HYHQWV 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 DIIHFW
KXQGUHGV RI WKRXVDQGV RI SDWLHQWV DQG FRQWULEXWH WR DV PXFK DV EL OOLRQ LQ DGGLWLRQDO
KHDOWKFDUHFRVWV7KH:RUOG+HDOWK2UJDQL]DWLRQ:+2LGHQWLILHGIDWLJXHDVDOHDGLQJIDFWRU
LQ PHGLFDO HUURU DQG LQMXU\ LQ KHDOWKFDUH 7KH $FFUHGLWDWLRQ &RXQFLO IRU *UDGXDWH 0HGLFDO





GHOLYHUV SDWLHQW FDUH LQ DI DVWSDFHG DQG XQFHUWDLQ HQYLURQPHQW $OHUWQHVV DQG YLJLODQFH DUH
QHHGHG DW DOO WLPHV WR SUHYHQW QHJDWLYH RXWFRPHV &RPPRQO\ LGHQWLILHG HUURUV LQ (06 FDUH
LQFOXGHGHYLDWLQJIURPSURWRFRO IDLOXUH WRVHFXUHDSDWLHQW¶VDLUZD\GURSSLQJDSDWLHQWIURPD
VWUHWFKHU DQGPLVWDNHV LQ DGPLQLVWUDWLRQ RIPHGLFDWLRQ 7KUHDWV WR WKH (06ZRUNHU¶V
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WUDQVSRUWV OLIWLQJ DQGPRYLQJSDWLHQWV DQG H[SRVXUH WR KD]DUGRXVPDWHULDOV DQGFRQWDPLQDWHG
VXEVWDQFHVDQGQHHGOHV5DWHVRI(06ZRUNHULQMXU\DQGGHDWKZKLOHRQWKHMREH[FHHGWKDWRI
WKH JHQHUDO SXEOLF 0DQ\ (06 ZRUNHUV KROG PXOWLSOH SXEOLF VDIHW\ MREV URXWLQHO\




ZKLOHDWZRUNDQGJHQHUDOO\KDYHSRRUVOHHSTXDOLW\7KHUH LVQRNQRZQUHVHDUFKRI WKH OLQN
EHWZHHQVOHHSIDWLJXHDQGSDWLHQWDQG(06VDIHW\RXWFRPHV7KHSXUSRVHRIWKLVVWXG\ZDVWR
XVH SUHYLRXVO\ WHVWHG DQG SV\FKRPHWULFDOO\ VRXQG VXUYH\V WR H[DPLQH WKH DVVRFLDWLRQ EHWZHHQ





7KLV VWXG\ ZDV DSSURYHG DVH[ HPSW IURP KXPDQ VXEMHFWV UHVHDUFK ZDLYLQJ WKH
UHTXLUHPHQWRIREWDLQLQJFRQVHQW IURP(06DJHQFLHVRU LQGLYLGXDO(07V:H UHFUXLWHG(06







$W EDVHOLQH DJHQFLHV SURYLGHG OLPLWHG GHPRJUDSKLF GDWD RQ SRWHQWLDO (06 ZRUNHU
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3LWWVEXUJK WR (06ZRUNHUV 7KH HPDLO FRQWDLQHG VWDQGDUGL]HG WH[W DQG LQIRUPDWLRQ DERXW WKH
VWXG\DQGDOLQNWRWKHVHFXUHRQOLQHVXUYH\7KH(06ZRUNHUFRPSOHWHGWKHVXUYH\VHOHFWHGWKH
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
³RSWRXW´RSWLRQRU WRRNQRDFWLRQ7KHVXUYH\ OLQNZDVDYDLODEOH IURP-DQXDU\ WR-XQH
&RPSOHWHGVXUYH\GDWDZHUHVWRUHGRQDVHFXUHVHUYHU:HUHFHLYHGDFRGHGGDWDVHWZLWKDJHQF\




:HPHDVXUHG VOHHS TXDOLW\ZLWK WKH LWHP 3LWWVEXUJK 6OHHS4XDOLW\ ,QGH[ 364,
7KH 364, HYDOXDWHV WKH UHVSRQGHQWV VOHHS TXDOLW\ DFURVV VHYHQ FRQVWUXFWV 6XEMHFWLYH 6OHHS
4XDOLW\6OHHS/DWHQF\6OHHS'XUDWLRQ+DELWXDO6OHHS(IILFLHQF\6OHHS'LVWXUEDQFHV8VHRI
6OHHSLQJ0HGLFDWLRQV DQG 'D\WLPH '\VIXQFWLRQ 5HVSRQGHQW DQVZHUV WR HDFK TXHVWLRQ ZHUH
ZHLJKWHG IURP  DQG SRVVLEOH VFRUHV UDQJHG IURP $ VFRUH RI ! LQGLFDWHV SRRU VOHHS
TXDOLW\

:H PHDVXUHG IDWLJXH DW ZRUN ZLWK WKH LWHP &KDOGHU )DWLJXH 4XHVWLRQQDLUH &)4
DGDSWHG IRU WKH (06 ZRUN HQYLURQPHQW 7KH &)4 HYDOXDWHV ERWK SK\VLFDO DQG PHQWDO
IDWLJXH$GDSWHG LWHPVUHIHUHQFH(06ZRUNLH³'R\RXIHHOZHDN"´ZDVPRGLILHG WR³'R
\RX IHHO ZHDN GXULQJ \RXU (06 VKLIWV"´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/LNHUW VFDOH $OZD\V 6RPHWLPHV 5DUHO\ RU 1HYHU :H VFRUHG UHVSRQVHV DV $OZD\V 
6RPHWLPHV 5DUHO\  DQG1HYHU 5HVSRQGHQWVZLWK VFRUHV DUH FODVVLILHG DV IDWLJXHG








SDQHO GHYHORSHG D OLVW RI GUDIW FDQGLGDWH LWHPV IRU WKH (066, :H XVHG D' HOSKLOLNH









WRFDSWXUH(066, UHVSRQVHV5HVSRQVHRSWLRQV LQFOXGHGRQ WKH ILUVW VFDOH LQFOXGH³GHILQLWHO\
QRW´³SUREDEO\QRW´³,¶PQRWVXUH´³SUREDEO\\HV´³GHILQLWHO\\HV´³GRQRWZLVKWRDQVZHU´
RU ³QRW DSSOLFDEOH WR PH´ 5HVSRQVH RSWLRQV RQ WKH VHFRQG VFDOH LQFOXGH ³UDQ RXW RI WLPH´
³IRUJRWWRSHUIRUP´³QRWSDUWRISURWRFRO´³GLGQRWWKLQNLWQHFHVVDU\´³FRQWUDLQGLFDWHG´³GR
QRWZLVK WR DQVZHU´ DQG ³QRW DSSOLFDEOH WRPH´ 7KH H[SHUW SDQHO FRQVLGHUHG ILYH UHVSRQVHV
FUHGLEOHLQGLFDWRUVRIQHJDWLYHSDWLHQWRUSURYLGHUVDIHW\RXWFRPHV³3UREDEO\<HV´³'HILQLWHO\




5HVSRQGHQWVFRPSOHWHGDLWHPGHPRJUDSKLF VXUYH\ WKDW LQFOXGHG VH[DJH LQ\HDUV
FHUWLILFDWLRQ(07%DVLFRU(073DUDPHGLF\HDUVRI(06H[SHULHQFHHPSOR\PHQWVWDWXVIXOO







:H FDOFXODWHG VWDQGDUG PHDVXUHV RI UHOLDELOLW\ DQG LQVWUXPHQW YDOLGLW\ WR HYDOXDWH WKH
SV\FKRPHWULFSURSHUWLHVRIWKH&)4LQWKLVVWXG\VDPSOH:HFDOFXODWHG&URQEDFK¶VFRHIILFLHQW





YDOLGLW\ WKH *RRGQHVV RI )LW ,QGH[ *), WKH 6WDQGDUGL]HG 5RRW 0HDQ 6TXDUH 5HVLGXDO
6505%HQWOHU¶V&RPSDUDWLYH)LW,QGH[&),WKH%HQWOHU	%RQHWW¶V1RQ1RUPHG)LW,QGH[
11), %HQWOHU 	 %RQQHWW¶V 1RUPHG ,QGH[ 1, LWHPFRQVWUXFW 3HDUVRQ FRUUHODWLRQ
FRHIILFLHQWVDQG3HDUVRQFRQVWUXFWWRFRQVWUXFWFRUUHODWLRQFRHIILFLHQWV$6505OHVVWKDQ
*), &), 11), DQG 1, DSSURDFKLQJ D QG LWHPVFDOH 3HDUVRQ FRUUHODWLRQV ! DQG








GHPRJUDSKLF LQIRUPDWLRQ:H XVHG:DOG FKLVTXDUH WHVWV WR HYDOXDWH GLIIHUHQFHV EHWZHHQ WKH
SURSRUWLRQV RI (06 ZRUNHUV FODVVLILHG DV IDWLJXHG ZLWK SRRU VOHHS TXDOLW\ LQMXUHG KDYLQJ
FRPPLWWHG DQ HUURU DQG SHUFHLYLQJ FRPSURPLVHG VDIHW\ DFURVV DJHQF\ DQG UHVSRQGHQW IDFWRUV
ZKLOH DFFRXQWLQJ IRUZLWKLQDJHQF\ FOXVWHULQJ:H VHOHFWHG WKH:DOG FKL VTXDUH WHVW RYHU WKH
5DR6FRWWFKLVTXDUHEHFDXVHWKHODWWHUWHVWDVVXPHVUDQGRPDQGQRQFRPSOH[VDPSOLQJ$OSKD
ZDV VHW DW  IRU DOO FRPSDULVRQV :H XVHG FOXVWHUDGMXVWHG RGGV UDWLRV WR TXDQWLI\ WKH
DVVRFLDWLRQ EHWZHHQ H[SRVXUH WR VOHHS DQGRU IDWLJXH DQG WKH GHVLJQDWHG RXWFRPHV:H XVHG
FOXVWHUDGMXVWHGKLHUDUFKLFDOORJLVWLFUHJUHVVLRQWRDGMXVWIRUDJHQF\DQGUHVSRQGHQWIDFWRUVWKDW




WRPRGHO EXLOGLQJ:KHQ FROOLQHDULW\ZDV GHWHFWHGZH VSHFLILHG DPRGHOZLWK YDULDEOHVPRVW
VWURQJO\ DVVRFLDWHGZLWK IDWLJXH VOHHS DQG WKH RXWFRPH RI LQWHUHVW:H LQFOXGHG WKH YDULDEOH
µVKLIW OHQJWK PRVW FRPPRQO\ ZRUNHG¶ LQ DOO PRGHOV EHFDXVH RI LQWHUHVW LQ WKH DVVRFLDWLRQ
EHWZHHQH[WHQGHGZRUNKRXUVDQGVDIHW\RXWFRPHV LQKHDOWKFDUH7KH(066,VXUYH\PD\
FDSWXUH DK LJKHU IUHTXHQF\ RI VDIHW\ RXWFRPHV IURP SDUDPHGLFV YHUVXV (07%DVLFV :H
 
UHSHDWHGRXU ILQDOKLHUDUFKLFDO ORJLVWLFPRGHOVRQVWXG\GDWD VWUDWLILHGE\ OHYHORIFHUWLILFDWLRQ
7KHVHDGGLWLRQDOPRGHOVDGGUHVVDQLPSRUWDQWTXHVWLRQ³*LYHQWKDW(07%DVLFVZRUNDWDORZHU
VFRSHRISUDFWLFHLVWKHUHDSRVVLELOLW\WKDWWKHDVVRFLDWLRQVLGHQWLILHGLQWKHORJLVWLFPRGHOVGLIIHU





:H UHFHLYHG V XUYH\V IURP DOO IRXU 86 FHQVXV UHJLRQV ZLWK PRVW SDUWLFLSDWLQJ
DJHQFLHV DQG UHVSRQGHQWV ORFDWHG LQ WKH0LGZHVW DQG 1RUWKHDVW 7DEOH  7KHPHDQ DJHQF\
UHVSRQVHUDWHZDVUDQJHWR&RPSOHWHGDWDZDVSUHVHQWIRUVXUYH\V7KH
PRVW FRPPRQ W\SH RI DJHQF\ VHOIFODVVLILFDWLRQZDV2WKHU  DQG JUHDWHU WKDQ WZRWKLUGV




(06H[SHULHQFH 7KH ODUJHVW VWUDWXP IRU HPSOR\PHQW VWDWXVZDV IXOOWLPH DQG











































DQG LQWHUQDO FRQVLVWHQF\ LQ WKLV VWXG\ VDPSOH Į  7KH FRPSRQHQW VFRUHWRWDO 3HDUVRQ
FRUUHODWLRQ FRHIILFLHQWV UDQJHG IURP  S IRU WKH 8VH RI 6OHHSLQJ 0HGLFDWLRQV
FRPSRQHQW WR D KLJK RI  S IRU WKH 6OHHS 'XUDWLRQ FRPSRQHQW 7KH PHDQ





 7KH SURSRUWLRQ RI UHVSRQGHQWV ZLWK SRRU VOHHS VFRUHV ZDV KLJKHVW DPRQJ IXOOWLPH
ZRUNHUV UHVSRQGHQWV WKDW FRPPRQO\ZRUNHG KRXU VKLIWV DQG DPRQJ WKRVH WKDW ZRUNHG DW























































Age       
\HDUV      
\HDUV      
\HDUV      
\HDUV      
Sex       
0DOH      
)HPDOH      
Race      
:KLWH      
$IULFDQ




FROODSVHG ZLWK WKH 2WKHU VWUDWXP GXH WR ORZ FHOO QXPEHUV :LWK H[FHSWLRQ RI WKH VWXG\ VDPSOH FROXPQ DOO
SHUFHQWDJHVDSSHDULQJLQSDUHQWKHVHVUHSUHVHQW³URZSHUFHQWDJHV´DQGQRWFROXPQSHUFHQWDJHV)RUH[DPSOH
RIVXEMHFWVDJHG\HDUVZHUHFODVVLILHGDVKDYLQJSRRUVOHHSTXDOLW\ZKHUHDVDJHGZHUHFODVVLILHG
DV KDYLQJ JRRG VOHHS TXDOLW\ 7KUHH Q  UHVSRQGHQWV ZHUHPLVVLQJ GDWD UHTXLUHG IRU WKH %0, FDOFXODWLRQ 1R
VWDWLVWLFDOFRPSDULVRQVIRUSRRUVOHHSIDWLJXHLQMXU\HUURURUDGYHUVHHYHQWVRUFRPSURPLVHGVDIHW\DFURVVKHDOWK



























Certification      
(07
3DUDPHGLF      
(07%DVLF      
Years of EMS 
Experience      
\HDUV      
\HDUV      
\HDUV      
Employment 
Status      
)XOO7LPH      
3DUW7LPH      




     
VKLIWV      
VKLIWV      




     
KRXUV      
KRXUV      
KRXUV      
Actively 
working at 
more than 1 
EMS agency 
     
<HV      
1R      
BMI      
1RUPDO      
2YHUZHLJKW2E
HVH      
7DEOH1RWHV:HGRQRWUHSRUWODEHOUHVXOWVRIWHVWVIRUGLIIHUHQFHVLQLQGLYLGXDOKHDOWKFRQGLWLRQVLH'LDEHWHV




























Smoking Status      
'RQRWVPRNH      
6PRNH      
Alcoholic Drinks per 
Week      
GULQNV      
GULQNV      
GULQNV      
!GULQNV      
Self-Rated General 
Health      
([FHOOHQW      
*RRG      
)DLURU3RRU      
Ever told by a 
physician      
'LDEHWHV      
+\SHUWHQVLRQ      
+HDUW3UREOHPV      
6OHHS$SQHD      
%UHDWKLQJ3UREOHPV      
$UWKULWLV      
:HLJKW3UREOHPV      
0LJUDLQHV      
'HSUHVVLRQ      
$Q\RIWKHDERYH
FRQGLWLRQV      

7DEOH1RWHV:HGRQRWUHSRUWODEHOUHVXOWVRIWHVWVIRUGLIIHUHQFHVLQLQGLYLGXDOKHDOWKFRQGLWLRQVLH'LDEHWHV







3V\FKRPHWULF WHVWV FRQILUP WKH &)4 KDG SRVLWLYH UHOLDELOLW\ DQG FRQVWUXFW YDOLGLW\
SURSHUWLHV LQ WKLV VWXG\ VDPSOH&URQEDFK¶V FRHIILFLHQW DOSKDZDV DFFHSWDEOH IRUERWKSK\VLFDO
DQG PHQWDO IDWLJXH FRQVWUXFWV  DQG U HVSHFWLYHO\ &RPSRQHQW VFRUHWRWDO 3HDUVRQ
FRUUHODWLRQFRHIILFLHQWVIRUSK\VLFDODQGPHQWDOIDWLJXHZHUHSDQGS
7KH &)$ ILQGLQJV FRQILUP WKH GDWD ILW WKH K\SRWKHVL]HG WZR FRQVWUXFW PRGHO 6505 










  &,   7DEOH  7KH SURSRUWLRQ RI (06 ZRUNHUV LQMXUHG ZDV KLJKHU
DPRQJ SDUDPHGLFV DQG UHVSRQGHQWV ZRUNLQJ  VKLIWV PRQWKO\ WKDQ DPRQJ UHVSHFWLYH
UHIHUHQFH JURXSV S7DEOH 2GGV RI LQMXU\ZHUH  WLPHV KLJKHU DPRQJ UHVSRQGHQWV
 
ZLWKSRRUVOHHSWKDQUHVSRQGHQWVZLWKJRRGVOHHS25 &,7DEOH)LJXUH


















8QDGMXVWHG3RRU6OHHS   
8QDGMXVWHG)DWLJXH   
$GMXVWHG3RRU6OHHS   
$GMXVWHG)DWLJXH   
Age   
\HDUV  5() 
\HDUV   
\HDUV   
\HDUV   
Race   
:KLWH  5() 
$IULFDQ$PHULFDQ	2WKHU   
Alcohol Intake per Week   
'RQRWGULQNDOFRKRO  5() 
GULQNV   
GULQNV   
!GULQNV   
Self-Rated General Health   
([FHOOHQW 5()  
*RRG   
)DLURU3RRU   
Certification   
(07%DVLF 5() 5() 5()
(073DUDPHGLF   
Years Experience   
\HDUV  5() 
\HDUV   
\HDUV   
Employment Status   
)XOO7LPH 5()  
3DUW7LPH   
9ROXQWHHU   
Number of Shifts per Month   
VKLIWV 5() 5() 
VKLIWV   
VKLIWV   
Shift Most Commonly Work   
KRXUV 5() 5() 5()







WKUHH PRQWKV Q    &,   7DEOH  7KH SURSRUWLRQ RI UHVSRQGHQWV
UHSRUWLQJ DPHGLFDO HUURU RU $( ZDV KLJKHVW DPRQJ WKH \RXQJHVW DJH VWUDWXP  \HDUV
ZKLWH UHVSRQGHQWV FHUWLILHG SDUDPHGLFV SHUVRQV ZLWK IHZHU \HDUV RI (06 H[SHULHQFH
UHVSRQGHQWVZRUNLQJVKLIWVPRQWKO\DQGDPRQJUHVSRQGHQWV WKDWZRUN ORQJHUVKLIWKRXUV
DQG DW PRUH WKDQ RQH (06 DJHQF\ S 7DEOH  2GGV RI UHSRUWLQJ DQ HUURU RU $( LQ
SUHYLRXV WKUHHPRQWKVZHUH KLJKHU DPRQJ UHVSRQGHQWVZLWK SRRU VOHHS WKDQ UHVSRQGHQWV
ZLWKJRRGVOHHS25 &,7DEOH)LJXUH2GGVRIHUURUDQG$(ZHUH
















7KH RGGV WKDW D UHVSRQGHQW ZLWK SRRU VOHHS RU IDWLJXH ZRXOG UHSRUW DQ LQMXU\ ZHUH
DWWHQXDWHGDIWHUDGMXVWLQJIRUSRRUVOHHSDQGIDWLJXHVLPXOWDQHRXVO\DQGDOOSRVVLEOHFRQIRXQGHUV
7DEOH ) LJXUH  7KH DVVRFLDWLRQ EHWZHHQ SRRU VOHHS DQG LQMXU\ ZDV UHGXFHG WR QRQ
VLJQLILFDQFHZKLOH RGGV RI LQMXU\ UHODWHG WR IDWLJXH UHPDLQHG VWDWLVWLFDOO\ VLJQLILFDQW 25 
&,7DEOH)LJXUH6LPLODUWRWKHDGMXVWHGPRGHOIRULQMXU\RGGVRIHUURURU$(
ZHUHUHGXFHGDIWHUFRQWUROOLQJIRUSRRUVOHHSIDWLJXHDQGSRVVLEOHFRQIRXQGHUV2GGVRIDQHUURU
RU $( DUH KLJKHVW DPRQJ ZKLWHV SDUDPHGLFV UHVSRQGHQWV ZLWK WKH OHDVW \HDUV RI (06
H[SHULHQFHDQGUHVSRQGHQWVWKDWZRUNVKLIWVPRQWKO\7DEOH)LJXUH)LQDOO\WKHRGGV













6TXDUH WHVW WKH QXOO K\SRWKHVLV WKDW DOO YDULDEOHV LQ WKH PRGHO DUH HTXDO WR ]HUR ZLWK WKH
DOWHUQDWLYH WKDWDW OHDVWRQHYDULDEOH LVQRWHTXDO WR]HUR)RUDOO WKUHHRXWFRPHV WKH WKUHHFKL
VTXDUH WHVWV ZHUH UHGXFHG EXW UHPDLQHG VWDWLVWLFDOO\ VLJQLILFDQW IROORZLQJ D UHGXFWLRQ LQ WKH
QXPEHU RI YDULDEOHV LQ WKH PRGHOV )RU DOO WKUHH RXWFRPHV WKH 5 VWDWLVWLFV ZHUH UHGXFHG













6SHFLILHG0RGHO $,& 6& /RJ/ /LNHOLKRRG
5DWLR
6FRUH :DOG; $GM5
,QMXU\)XOO0RGHO       
,QMXU\5HGXFHG0RGHO       
,QMXU\5HGXFHG0RGHO       
,QMXU\5HGXFHG0RGHO       
,QMXU\5HGXFHG0RGHO       
,QMXU\5HGXFHG0RGHO       
       
(UU$()XOO0RGHO       
(UU$(5HGXFHG0RGHO       
(UU$(5HGXFHG0RGHO       
(UU$(5HGXFHG0RGHO       
(UU$(5HGXFHG0RGHO       
       
&PS6DI\)XOO0RGHO       
&PS6DI\5HGXF0RGHO       
&PS6DI\5HGXF0RGHO       
7DEOH1RWHV$,& 5HIHUVWRWKH$NDLNH,QIRUPDWLRQ&ULWHULRQZKLFKLVFDOFXODWHGDV/RJ/NVZKHUH
NLVWKHQXPEHUIOHYHOVRIWKHGHSHQGHQWYDULDEOHDQGVLVWKHQXPEHURISUHGLFWRUVLQWKHPRGHO7KHPRGHOZLWKWKH




WKH ORJOLNHOLKRRG DQG WKH YDOXH LV QRW PHDQLQJIXO E\ LWVHOI EXW LQ LQWHUSUHWHG LQ FRQFHUW ZLWK WKH 6& DQG$,&
PHDVXUHV 7KH /LNHOLKRRG 5DWLR   5HIHUV WR OLNHOLKRRG UDWLR FKLVTXDUH ZKLFK LV D WHVW WKDW DW OHDVW RQH RI WKH
SUHGLFWRU FRHIILFLHQWV LV127 HTXDO WR ]HUR LQ WKHPRGHO:H UHSRUW WKH YDOXH DVVRFLDWHGZLWK WKH ,QWHUFHSW DQG
&RYDULDWH YDOXHV IURP WKH RXWSXW 6FRUH   5HIHUV WR WKH VFRUH FKLVTXDUH WHVW WKDW DW OHDVW RQH RI WKH SUHGLFWRU
FRHIILFLHQWV LV127HTXDO WR]HUR LQ WKHPRGHO:DOG 5HIHUV WR WKHZDOGFKLVTXDUHWHVW WKDWDW OHDVWRQHRI WKH




&RPPRQO\:RUNHGDQG1XPEHURI6KLIWVSHU0RQWK,QMXU\5HGXFHG0RGHO 5HIHUV WR WKHIXOOPRGHOPLQXV
YDULDEOHV6KLIW0RVW&RPPRQO\:RUNHG1XPEHURI6KLIWVSHU0RQWKDQG(PSOR\PHQW6WDWXV,QMXU\5HGXFHG
0RGHO 5HIHUVWRWKHIXOOPRGHOPLQXVYDULDEOHV6KLIW0RVW&RPPRQO\:RUNHG1XPEHURI6KLIWVSHU0RQWK
(PSOR\PHQW 6WDWXV DQG 6HOI5DWHG*HQHUDO+HDOWK ,QMXU\5HGXFHG0RGHO   5HIHUV WR WKH IXOOPRGHOPLQXV
YDULDEOHV 6KLIW 0RVW &RPPRQO\:RUNHG 1XPEHU RI 6KLIWV SHU 0RQWK (PSOR\PHQW 6WDWXV DQG 3RRU 6OHHS
(UU$()XOO0RGHO 5HIHUVWRWKHIXOOPRGHOUHSRUWHGLQ7DEOH(UU$(5HGXFHG0RGHO 5HIHUVWRWKHIXOO
PRGHOPLQXV WKHYDULDEOH6KLIWV0RVW&RPPRQO\:RUNHG(UU$(5HGXFHG0RGHO 5HIHUV WR WKH IXOOPRGHO
PLQXVYDULDEOHV6KLIWV0RVW&RPPRQO\:RUNHGDQG$OFRKRO,QWDNHSHU:HHN(UU$(5HGXFHG0RGHO 5HIHUV











PRGHOV DGGUHVV DQ LPSRUWDQW TXHVWLRQ ³*LYHQ WKDW (07%DVLFV ZRUN DW D ORZHU VFRSH RI
SUDFWLFHLVWKHUHDSRVVLELOLW\WKDWWKHDVVRFLDWLRQVLGHQWLILHGLQWKHORJLVWLFPRGHOVGLIIHUDFURVV
OHYHO RI FHUWLILFDWLRQ"´ )LQGLQJV IURP WKH VWUDWLILHG IXOO PRGHOV DSSHDU LQ 7DEOH  ,Q D
FRPSDULVRQ RI ILQGLQJV LQ7DEOH  WR7DEOH ZHREVHUYHG DQ LQVLJQLILFDQW GLIIHUHQFH LQ RGGV
UDWLRVDQGFRUUHVSRQGLQJFRQILGHQFHLQWHUYDOV3RUWLRQVRIWKHPRGHOVVSHFLILHGLQ7DEOH
DUHQRWLQWHUSUHWDEOHJLYHQDFRQFHQWUDWLRQRIPHDVXUHGRXWFRPHVLHLQMXU\LQRQHVWUDWXPRI


















(073 (07% (073 (07% (073 (07%
8QDGMXVWHG3RRU6OHHS      
8QDGMXVWHG)DWLJXH      
$GMXVWHG3RRU6OHHS      
$GMXVWHG)DWLJXH      
Age      
\HDUV   5() 5()  
\HDUV      
\HDUV      
\HDUV      
Race      
:KLWH   5() 5()  
$IULFDQ$PHULFDQ	2WKHU      
Alcohol Intake per Week      
'RQRWGULQNDOFRKRO   5() 5()  
GULQNV      
GULQNV      
!GULQNV      
Self-Rated General Health      
([FHOOHQW  5()    
*RRG      



















(073 (07% (073 (07% (073 (07%
Years Experience      
\HDUV   5() 5()  
\HDUV      
\HDUV      
Employment Status      
)XOO7LPH 8QVWDEOH 5()    
3DUW7LPH 8QVWDEOH     
9ROXQWHHU 8QVWDEOH     
Number of Shifts per Month      
VKLIWV 8QVWDEOH 5() 5() 5()  
VKLIWV 8QVWDEOH     
VKLIWV 8QVWDEOH     
Shift Most Commonly Work      
KRXUV 8QVWDEOH 5() 5() 5() 5() 5()















DQG$(VEXW QRW LQMXU\RU SHUFHSWLRQVRI FRPSURPLVHG VDIHW\/RQJHU VKLIW KRXUV YV
KRXUV ZHUH QRW DVVRFLDWHG WR KLJKHU RGGV RI QHJDWLYH VDIHW\ RXWFRPHV ,Q FRQWUDVW QXUVHV
ZRUNLQJ VKLIWV  KRXUV FRPPLWPRUHPHGLFDO HUU RUV WKDQ WKRVH ZRUNLQJ VKRUWHU VKLIWV
0HGLFDO LQWHUQV H[SHULHQFH DVX EVWDQWLDO UHGXFWLRQ LQ HUURUV ZKHQ H[WHQGHG ZRUN VKLIWV ZHUH
HOLPLQDWHGDQGWKHQXPEHURIZHHNO\ZRUNKRXUVZDVUHGXFHG([WHQGHGGXUDWLRQZRUNVKLIWV
PD\ FRQWULEXWH WR IDWLJXH DQG LPSDLU SHUIRUPDQFH DQG VDIHW\/RQJSHULRGVZLWKRXW UHVW FDQ
LPSDLU FRJQLWLYH DQG PRWRU SHUIRUPDQFH HYHQ WR WKH GHJUHH RI DOFRKRO LQWR[LFDWLRQ 6KLIW




7KH ODFN RI DVVRFLDWLRQ EHWZHHQ VKLIW OHQJWK DQG VDIHW\ RXWFRPHV LQ WKLV VWXG\ VDPSOH




RWKHU IDFWRUV0DQ\(06ZRUNHUVPD\EHEXV\ WKHHQWLUHVKLIWZKLOHRWKHUVPD\KDYH WLPH WR
LQFOXGHDQDSRUUHVWGXULQJGRZQWLPHWRFXUEIDWLJXHDQGVOHHSLQHVV

+LJK ZRUNORDG GXULQJ VKLIW ZRUN LV DVVRFLDWHG ZLWK KLJKHU RGGV RI QHJDWLYH VDIHW\
RXWFRPHVLQRWKHUVHWWLQJV,QDVWXG\KRVSLWDOEDVHGQXUVLQJFDUHDKLJKHUUDWHRISQHXPRQLD
DQGXULQDU\WUDFWLQIHFWLRQVZDVOLQNHGWRLQFUHDVHGZRUNORDGDQGOLPLWHGVWDIILQJ:HGLGQRW
FDSWXUHZRUNORDGDWWKHLQGLYLGXDO OHYHO,WPD\EHWKDWUHVSRQGHQWV WKDW WUDGLWLRQDOO\ZRUN
KRXU VKLIWV UHVW DQG UHGXFHRGGVRI DQHJDWLYHRXWFRPH2XU ILQGLQJKLJKHURGGVRI DPHGLFDO
HUURU RU $( DPRQJ UHVSRQGHQWV WKDW ZRUN  VKLIWV SHUPRQWK LV SURYRFDWLYH DQG GHVHUYHV
IXUWKHUVWXG\LQYROYLQJDQLQGLYLGXDORUWHDPOHYHOPHDVXUHRIZRUNORDG

5HVHDUFK VXEVHTXHQW WKH UHOHDVH RI WKH ,QVWLWXWH RI 0HGLFLQH¶V ,20  UHSRUW RQ
UHVLGHQWKRXUV UHVXOWHG LQDJJUHVVLYHDFWLRQDGRSWHGE\WKH$FFUHGLWDWLRQ&RXQFLO IRU*UDGXDWH
0HGLFDO (GXFDWLRQ $&*0( $ SDUDOOHO HIIRUW WDUJHWLQJ (06 ZRUNHUV PD\ OHDG WR QHZ








VDPSOHRI(06SURYLGHUV WKDW UHVHPEOH(06ZRUNHUVDFURVV WKH86 7DEOH2XU UHVSRQVH
UDWH LV FRPSDUDEOH WR SULRU PXOWLDJHQF\ VWXGLHV RI (06 ZRUNHUV DQG RWKHU VXUYH\EDVHG







:H GHYHORSHG RXU RZQ PHDVXUH RI VDIHW\ RXWFRPHV JLYHQ D ODFN RI VWDQGDUGL]HG
PHDVXUHPHQWV IRU VDIHW\ RXWFRPHV LQ (06 :H XVHG D PRGLILHG 'HOSKL FRQVHQVXVGULYHQ
DSSURDFKDQGDPXOWLGLVFLSOLQDU\SDQHO LQ OLJKWRINQRZQ OLPLWDWLRQVZLWK LQGHSHQGHQW UHYLHZV









WKDW EHWZHHQ  DQG  RI RFFXSDWLRQDO LQMXULHV DQG DFFLGHQWV DUH QRW YROXQWDULO\
UHSRUWHG 8QGHU UHSRUWLQJ PD\ EH DWWULEXWHG WR DQ XQZLOOLQJQHVV WR UHSRUW SDUWLFXODUO\ LQ
DJHQFLHVZKHUHDIHDURIUHWULEXWLRQPD\UHVXOWIURPDSRRUVDIHW\FXOWXUH

:H EHOLHYH RXU ILQGLQJV GRQRW  KLJKOLJKW WKH WUXH VWUHQJWK EXW XQGHUHVWLPDWH WKH
DVVRFLDWLRQ EHWZHHQ VOHHS TXDOLW\ IDWLJXH DQG VDIHW\ RXWFRPHV 2XU ILQGLQJV SURYLGH














































































































































































































































































































































































































































































5.0 PUBLIC HEALTH SIGNIFICANCE 
Some level of EMS care covers every community in the U.S. Every minute of every day 
EMS workers transport 35 patients to hospital Emergency Departments (EDs). The health and 
safety of EMS workers has a profound impact on the health and safety of the public – thereby 

































Item Stem: In the previous 3 months.... Scale Category 
  .I was injured during a shift. A Injury 
  ...I received a needle stick injury. A Injury 
 I did not establish an IV after two attempts 
because  B Error or AE 
 ... I did not use a secondary treatment device 
when the preferred failed (e.g. IO instead of IV 
access, king airway instead of ET tube) 
because  
B Error or AE 
 I did not check a glucose level in a patient with 
altered mental status because  B Error or AE 
 .I did not check a glucose level in a diabetic 
patient with nausea and vomiting because  B Error or AE 
  I did not perform an airway intervention (e.g. 
BVM, Intubation, King/Combitube) on a patient 
with Congestive Heart Failure while enroute to 
the hospital because  
B Error or AE 
 I did not intubate a patient in respiratory arrest 
because  B Error or AE 
 I did not place a patient on the monitor 
because B Error or AE 
  I did not perform a 12-Lead EKG on a patient 
with chest pain because  B Error or AE 
 I did not perform a 12-Lead EKG on a patient 
with STEMI because  B Error or AE 
 I confirmed a STEMI but did not administer 








Appendix B (continued) 
 
Item Stem: In the previous 3 months.... Scale Category 
  I administered the wrong medication by not 
checking the label because  B Error or AE 
  I administered the wrong dose of medication 
by not confirming the dose because  B Error or AE 
  I transferred a patient at the Emergency 
Department (ED) with an unrecognized 
esophageal intubation (ET tube placed in 
esophagus rather than trachea) because  
B Error or AE 
  I did not secure an embedded object in a 
wound instead of securing the object with 
bandages and accidently removed it because  
B Error or AE 
  I did not print and properly interpret a 6 inch 
EKG strip because  B Error or AE 
  I did not properly size a piece of equipment 
and then used it on a patient (e.g. ET tube, C-
Collar, Airway Adjunct, IV Catheter) because  
B Error or AE 
 .I did not transport a specialty care patient to a 
specialty care facility (i.e. Trauma, Stroke, 
Pediatric) because  
B Error or AE 
  I accidentally started an IO in a location 
outside of protocol. A Error or AE 
  I made a patient with chest pain ambulate 
instead of using a stretcher. A Error or AE 
  I did not administer the necessary treatment 
for a specific condition/malady. A Error or AE 
 I accessed a dialysis port or other vascular 
device outside of protocol. A Error or AE 
  I accidentally dislodged an ET tube. A Error or AE 
  I placed an IV into an artery instead of into a 
vein. A Error or AE 
  I accidentally dropped a patient while on a 
transportation device (i.e. stretcher, stair chair). A Error or AE 
 I accidentally caused physical injury to a 
patient moving the patient. A Error or AE 
  I was overly stressed during a shift. A Safety-Compromising Behavior 


















Appendix B (continued) 
 
Item Stem: In the previous 3 months.... Scale Category 
 I may have been contaminated with copious 
amounts of patient bodily fluids. A Safety-Compromising Behavior 
 I was involved in a collision involving one of my 
agency’s vehicles. A Safety-Compromising Behavior 
  I have reported for my shift without getting 
adequate rest beforehand. A Safety-Compromising Behavior 
  I have reported for my shift after drinking 
alcohol within the previous 8 hours. A Safety-Compromising Behavior 
  .I did not complete a pre-shift check of 
equipment and medications because  B Safety-Compromising Behavior 
  I did not restock the ambulance before a call 
or shift because  B Safety-Compromising Behavior 
 I have “fudged” information on a patient care 
report (i.e. vitals, chronology of events). A Safety-Compromising Behavior 
 I felt vulnerable to harm due to lack of 
appropriate PPE (i.e. BSI, Turnout Gear, etc). A Safety-Compromising Behavior 
 I felt that a patient’s safety was jeopardized 
because my agency did not provide me with 
updated equipment. 
A Safety-Compromising Behavior 
 I felt that my safety was jeopardized because 
my agency did not provide me with updated 
equipment. 
A Safety-Compromising Behavior 
 I felt that a patient’s safety was jeopardized 
because my agency did not provide me with 
updated protocols/policies/procedures. 
A Safety-Compromising Behavior 
 I felt that my safety was jeopardized because 
my agency did not provide me with updated 
protocols/policies/procedures. 
A Safety-Compromising Behavior 
 I have exceeded the speed limit while routinely 
driving the unit in a non-emergency mode. A Safety-Compromising Behavior 
 I have greatly exceeded the speed limit while 
responding lights and sirens (i.e. more than 15 
mph over the posted speed limit). 
A Safety-Compromising Behavior 
 My “Chute Time” (Time from call received to 















Appendix B (continued) 
 
Scale Response Negative Safety Outcome 
A Definitely Not  
 Probably Not  
 I’m Not Sure  
 Probably Yes Yes 
 Definitely Yes Yes 
 Do Not Wish to Answer  
 Not Applicable to Me  
   
B Ran Out of Time Yes 
 Forgot to Perform Yes 
 Not Part of Protocol  
 Did Not Think it was Necessary Yes 
 Contraindicated  
 Do Not Wish to Answer  
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